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(54) ICCARD 

(57) In an IC card in which an IC module constituted 
by a terminal plate 1 having a connection terminal pat- 
temp), arranged on a surface of an insulating substrate 
(2), for external power supply, signal connection, and 
grounding, an IC chip (4) mounted on the rear surface of 
the terminal plate 1 and electrically coupled to the con- 
nection terminal pattern (3), a sealing member (5) for 
the IC chip, and a reinforcing member (6) for reinforcing 
the sealing member (5) is mounted on a card base, the 
reinforcing member (6) consists of a conduction mate- 
rial, and integrally constituted by a ring portion (7) for 
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covering the outer periphery of the sealing member (5) 
and a flange portion (8), having almost the same shape 
as that of the outer periphery of the terminal plate (1), 
for covering the rear surface of the insulating substrate 
(2). Therefore, an IC card which is strong to damage 
caused by disconnection of a bonding wire due to peel- 
ing between the insulating substrate and the sealing 
member caused by external force can be provided at 
low cost. 
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Description 
Technical Field 

[0001] The present nrrvention relates to an IC card 5 
used as various cards such as a cash card or a credit 
card and, more particularly, to an IC card in which an IC 
module mounted on the IC card is reinforced. 

Background Art w 

[0002] In an IC card used as various cards, precious 
data are stored- For this reason, an IC module mounted 
on the IC card also requires reliability. 
[0003] A conventional IC module, as shown in FIG. 8, 15 
is constituted by a terminal plate 1 in which connection 
terminal patterns 3 for eternal power supply, signal con- 
nection, and grounding are arranged on one surface of 
an insulating substrate 2, an IC chip 4 arranged on the 
rear surface of the terminal plate 1 , bonding wires 1 5 for 20 
electrically connecting pad portions of the IC chip 4 to 
the rear surfaces of the connection terminal patterns 3 
through holes 16 of the insulating substrate 2, and a 
sealing member 5, consisting of an insulating resin, for 
protecting the IC chip 4 and the bonding wires 15. 25 
[0004] In using, keeping, or the like of IC cards, the IC 
cards tend to be very easily influenced by external force 
such as bending or impact. For this reason, external 
force also acts on the IC modules not to prevent acci- 
dents that the IC modules are damaged. 30 
[0005] Therefore, in a prior art, as shown in FIG. 9, a 
ring-shaped reinforcing member 60, consisting of a hard 
material such as a metal or ceramic, for reinforcing the 
sealing member 5 is attached, and external force is 
received by the reinforcing member 60 to make a device 35 
for preventing damage of an IC module. However, even 
in this structure, damage caused by external force can- 
not be sufficiently prevented. 

[0006] More specifically, two types of manners are 
mainly known as damage manners of an IC module. 40 
One is caused by cracking of the IC chip 4, and the 
other is caused by disconnection of the bonding wires 
15 due to peeling between the insulating substrate 2 
and the sealing member 5 as shown in FIG. 10. 
[0007] In this case, an IC module in which a conven- 45 
tional ring-shaped reinforcing member 60 shown in FIG. 
9 is provided is sufficiently effective in reinforcement for 
the cracking of the IC chip 4. However, this IC module is 
not sufficiently effective in preventing disconnection of 
the bonding wires 15 caused by the latter peeling so 
between the insulating substrate 2 and the sealing 
member 5 because prevention of peeling depends on 
the adhesive strength between the reinforcing member 
60 and the insulating substrate 2 only by an adhesive 
agent 13 and because the adhesive strength depends 55 
on the strength of the insulating substrate 2 itself. 
[0008] In other words, when external force shown in 
FIG. 10 acts on the terminal plate 1, the insulating sub- 



strate 2 is relatively easily peeled from the reinforcing 
member 60. For this reason, not only the seaDng mem- 
ber 5 but also the bonding wires 15 are disadvanta- 
geous^ disconnected. 

[0009] The present invention has been made in con- 
sideration of the above circumstances, and has as its 
object to provide a low-cost IC card which can prevent 
disconnection of a bonding wire caused by peeling 
between an insulating substrate and a sealing member 
by external force and which is strong as a whole card. 

Disclosure of Invention 

[001 0] In order to achieve the above object, according 
to the present invention, in an IC card in which an IC 
module constituted by a terminal plate having a connec- 
tion terminal pattern, arranged on a surface of an insu- 
lating substrate, for external power supply, signal 
connection, and grounding, an IC chp mounted on the 
rear surface of the terminal plate and electrically cou- 
pled to the connection terminal pattern, a sealing mem- 
ber for the IC chip, and a reinforcing member for 
reinforcing the sealing member is mounted on a card 
base, the reinforcing member is integrally constituted by 
at least a ring portion for covering the outer periphery of 
the sealing member and a flange portion for covering 
the rear surface of the insulating substrate. 
[0011] According to the IC card with the above 
arrangement, the reinforcing member constituted by the 
ring portion and the flange portion receives external 
force acting between the insulating substrate and the 
sealing member. For this reason, the reinforcing mem- 
ber prevents the insulating substrate from being peeled 
from the sealing member to prevent disconnection of 
the bonding wire caused by the peeling. As a result, a 
highly reliable IC card in which an accident that an IC 
module is damaged rarely occurs can be provided. 
[0012] The invention of claim 2 is arranged such that 
the reinforcing member is constituted by a conductive 
member, and is electrically connected to the grounding 
connection terminal pattern. As the concrete arrange- 
ment, according to the invention of claim 3, the insulat- 
ing substrate has a through hole formed at a position 
corresponding to the grounding connection terminal 
pattern, and the reinforcing member has a projection 
portion projecting toward the insulating substrate, in the 
invention of claim 3, the projection portion is fitted in the 
through hole to position the reinforcing member, and the 
reinforcing member is electrically connected to the 
grounding connection terminal pattern. 
[001 3] According to the IC card with the arrangement, 
since the reinforcing member is electrically connected 
to the grounding connection terminal pattern through 
the projection portion, the IC is not damaged by electro- 
static discharging from a capacitor formed by the termi- 
nal pattern and the reinforcing member, and a shield 
effect can be expected. 

[0014] The invention of claim 4 is arranged such that 
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the ring portion of the reinforcing member has a rein- 
forcing rib located at the above the IC chip. 
[001 5] According to the IC card with the arrangement, 
impact acting on the IC chip is received by the rib to pre- 
vent the IC chip from being damaged. For this reason, 5 
the IC card which is strong to external force can be 
obtained. 

[001 6] The invention of claim 5 is arranged such that 
the outer periphery of the flange portion of the reinforc- 
ing member has almost the same shape as that of the 
outer periphery of the terminal plate 1. The invention of 
claim 6 is arranged such that the flange portion is 
adhered to the insulating substrate with an adhesive 
agent The invention of claim 7 is arranged such that the 
flange portion is adhered to a card base with an adhe- 
sive agent. In addition, the invention of claim 8 is 
arranged such that a plurality of window holes are pro- 
vided for forming escape portions for an excessive 
adhesive agent. 

[0017] According to the IC card with the above 
arrangement the terminal plate 1 is entirely protected 
by the flange portion, the terminal plate 1 can strongly 
withstand external force acting on the IC module. Since 
the layers of the adhesive agent for adhering the flange 
portion to the reinforcing member and to the insulating 25 
substrate are thin and strong, not only the strength of 
the IC module can be highly improved but also the IC 
module can be fixedly mounted on the base. As a result, 
the whole of the IC card can be made more solid. 
[0018] The inventions according to claims 9, 10, and so 
1 1 are arranged such that the reinforcing members are 
manufactured by drawing of a thin plate, forging, and 
casting, respectively. 

[001 9] According to the !C card with the arrangement 
since the reinforcing member can be mass-produced, a 35 
low-oost IC card can be provided. 

Brief Description of Drawings 

[0020] 4o 

FIG. 1 is a plan view of an IC module of an IC card 
according to an embodiment of the present inven- 
tion when viewed from the mounting side of an IC 
chip. FIG. 2 is an A - A sectional view of the IC mod- 45 
ule shown in FIG. 1. FIG. 3 is a B - B sectional view 
of the IC module shown in FIG. 1. FIG. 4 is a plan 
view of the IC module shown in FIG. 1 when viewed 
from a connection terminal pattern side. FIG. 5 is a 
sectional view showing deformation of the IC mod- so 
ule shown in FIG. 1 caused by external force. FIG. 
6 is a sectional view of an IC card on which the IC 
module shown in FIG. 1 is mounted. FIG. 7 is a sec- 
tional view of an IC module according to another 
embodiment of the present invention. FIG. 8 is a 55 
sectional view of a conventional IC module. FIG. 9 
is a sectional view of an IC module with a conven- 
tional reinforcing member. FIG. 10 is a sectional 



view showing a peeking state of the IC module with 
the conventional reinforcing member caused by 
external force. 

Best Mode for Carrying Out the Invention 

[0021] Embodiments of the present invention will be 
described below with reference to the drawings. 
[0022] Trie same reference numerals as in the draw- 
ings to be referred to denote the same parts shown in 
FIG. 9 or FIG. 10, t omit the explanations. 
[0023] As shown in FIG. 1 and FIG. 2, an IC module 
according to this embodiment has a terminal plate 1 in 
which connection terminal patterns 3 are arranged on 
one surface of an insulating substrate 2, an IC chip 4 
arranged on the rear surface of the terminal plate 1 and 
sealed by the sealing member 5. and bonding wires 15 
for electrically connecting pad portions of the IC chip 4 
to the rear surfaces of the connection terminal patterns 
3 through holes 16 of the insulating substrate 2. 
[0024] The reinforcing member 6 consists of a con- 
ductive material, and is integrally constituted by a ring 
portion 7 for covering the outer periphery of the sealing 
member 5 and a flange portion 8 for covering the insu- 
lating substrate 2. The shape of the outer periphery of 
the flange portion 8 has the same shape as that of the 
outer periphery of the terminal plate 1. The flange por- 
tion 8 is adhered to the insulating substrate 2 of the ter- 
minal plate 1 with an adhesive agent 13. 
[0025] As shown in FIG. 3, the insulating sifcstrate 2 
has a through hole 10 at a position corresponding to a 
grounding connection terminal pattern 9. The reinforc- 
ing member 6 has a projection portion 11 projecting 
toward the insulating substrate 2. The projection portion 
1 1 is fitted in the through hole 1 0 to position the reinforc- 
ing member 6. 

[0026] The reinforcing member 6 is electrically con- 
nected to the grounding connection terminal pattern 9 
through the projection portions 11 and a conductive 
member 1 7 such as a conductive adhesive agent. In this 
manner, the IC is not damaged by electrostatic dis- 
charging from a capacitor formed by the terminal pat- 
tern 9 and the reinforcing member 6, and a shield effect 
can be expected. 

[0027] The ring portion 7 of the reinforcing member 6. 
as shown in FIG. 1 and FIG. 2, has a reinforcing rib 12 
located above the IC chip 4 to improve the strength of 
the reinforcing member 6 and to protect the IC chip 4 
from impacting external force. In the flange portion 8, a 
plurality of window holes 14 constituting adhesive agent 
puddles. The adhesive agent 13 escapes from the win- 
dow hole 14 to decrease the thickness of the adhesive 
agent layer, thereby improving the adhesive strength. 
[0028] With this arrangement, external force P acting 
in the direction of an arrow in FIG. 5 is received by the 
reinforcing member 6. For this reason, the insulating 
substrate 2 is not peeled from the sealing member 5. As 
a result a strong IC card structure which is not dam- 
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aged by disconnection of the bonding wire 15 is 
obtained. 

[0029] The reinforcing member 6 according to this 
embodiment is obtained by forming the various holes 
and the outer shape by trimming after drawing of a 5 
metal plate, and is manufactured by press working 
using progressive dies. For this reason, the parts cost of 
the reinforcing member 6 is low. 
[0030] In mounting the IC module on a card base 18 
for completing an IC card, as shown in FIG. 6, the IC w 
module is engaged with a module mounting recessed 
portion 18a formed in the card base 18. The IC module 
is adhesively fixed to the recessed portion 18a of the 
card base 18 with an adhesive agent coated on the 
flange portion 8 of the reinforcing member 6. In this 15 
case, since an excessive part of the adhesive agent 
between the flange portion 8 and the recessed portion 
1 8a of the card base 18 escapes from the window hole 
14 of the adhesive agent puddle, a thin adhesive agent 
layer is formed to improve the adhesive force. so 
[0031] The reinforcing member 6 can also be manu- 
factured by forging or casting. In this case, a reinforcing 
member 6 shown in FIG. 7 is obtained. 
[0032] As has been described above, according to the 
present invention, since the resistance of the IC module 25 
to external force can be improved, an accident that the 
IC module is damaged by cfisconnection of a bonding 
wire caused by peeling between an insulating substrate 
and a sealing member can be prevented, and a highly 
reliable IC card can be provided, tn addition, since the so 
IC module can be fixedly mounted on the card base, the 
whole of the IC card can be made solid. 

Industrial Applicability 

35 

[0033] The present invention in suitably used, as an IC 
card having a reinforced IC module mounted on the 
card, in various cards such as a cash card or a credit 
card. 

40 

Claims 



2. The IC card according to claim 1 , characterized in 
that the reinforcing member(6) is constituted by a 
conductive member, and is electrically connected to 
the grounding connection terminal pattem(9). 

3. The IC card according to claim 2, characterized in 
that the insulating substrate(2) has a through 
hole(10) formed at a position corresponding to the 
grounding connection terminal pattern(9), the rein- 
forcing member(6) has a projection portion(1 1) pro- 
jecting toward the insulating substrate(2), the 
projection portion(ll) is fitted in the through 
hole(l0) to position the reinforcing member(6), and 
the reinforcing member(6) is electrically connected 
to the grounding connection terminal pattern(9). 

4. The IC card according to any one of claims 1 , 2, or 
3, characterized in that the ring portion (7) of the 
reinforcing member(6) has a reinforcing rib 
(12)located above the IC chip(4). 

5. The IC card according to any one of claims 1 , 2, or 

3, characterized in that the outer periphery of the 
flange portion(8) of the reinforcing member(6) has 
almost the same shape as that of the outer periph- 
ery of the terminal plate(1). 

6. The IC card according to any one of claims 1 . 2. 3, 

4, or 5, characterized in that the flange port'on(8) is 
adhered to the insulating substrate(2) with an adhe- 
sive agent(1 3). 

7. The IC card according to any one of claims 1.2,3, 
4, 5. or 6, characterized in that the flange portk>n(8) 
is adhered to a card base(18) with an adhesive 
agent(13). 

8. The IC card according to claim 6 or 7, characterized 
in that a plurality of window holes(14) for forming 
escape portions for an excessive adhesive 
agent(13). 



1. An IC card in which an IC module constituted by a 
terminal plate(1) having a connection terminal pat- 
tern(3 t 9), arranged on a surface of an insulating 45 
substrate(2), for external power supply, signal con- 
nection, and grounding, an IC chip(4) mounted on 
the rear surface of the terminal plate(1) and electri- 
cally coupled to the connection terminal pat- 
tern (3 ,9), a sealing member{5) for the IC chip(4), so 
and a reinforcing member(6) for reinforcing the 
sealing member(5) is mounted on a card base(18), 
characterized in that the reinforcing mernber(6) is 
integrally constituted by at least a ring portion(7) for 
covering the outer periphery of the sealing mem- 55 
ber(5) and a flange portion(8) for covering the rear 
surface of the insulating substrate(2). 



9. The IC card according to any one of claims 1 to 8, 
characterized in that the reinforcing member(6) is 
manufactured by drawing of a thin plate. 

10. The IC card according to any one of claims 1 to 8, 
characterized in that the reinforcing member(6) is 
manufactured by forging. 

11. The IC card according to any one of claims 1 to 8. 
characterized in that the reinforcing member(6) is 
manufactured by casting. 
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